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Description 

A SINGLE STAGE KINETIC ENERGY 

WARHEAD UTILIZING A 
BARRIER-BREACHING PROJECTILE 
FOLLOWED BY A TARGET-DEFEATING 
EXPLOSIVELY FORMED PROJECTILE 

Federal Research Statement 

[0001] The inventions described lierein may be manufactured, 

used and licensed by or for tlie U.S. Government for U.S. 

Government purposes. 
Background of Invention 

[0002] pjEiQ Qp THE INVENTION 

[0003] The present invention generally relates to the field of bal- 
listics and in particular to explosively formed projectiles. 
More specifically, the present invention relates to an ex- 
plosively formed barrier-breaching plate for clearing bar- 
riers in advance of an explosively formed projectile. 


[0004] BACKGROUND OF THE INVENTION 

[0005] In tactical military exercises, primary targets are often 

blocked by intermediate barriers or obstacles. These ob- 
stacles can be fences, covers, forestry, or light armor. The 
intermediate barriers or obstacles can be breached by a 
preliminary manual labor operation. However, manual la- 
bor operations expose military personnel to harm and re- 
quire time for planning and execution. As an alternative, 
the intermediate barriers or obstacles can be breached by 
current warhead systems comprising multiple warheads 
within a single envelope. However, these systems require 
multiple and complex explosive firing trains, are expen- 
sive, require a missile delivery system for deployment, and 
cannot typically be transported or deployed by an individ- 
ual because of their size and weight. 

[0006] A warhead comprising an explosively formed projectile 

can be used to clear barriers or obstacles. The explosively 
formed projectile uses an explosive energy to deform a 
metal plate into a coherent penetrator while simultane- 
ously accelerating it to extremely high velocities, employ- 
ing a kinetic energy penetrator without the use of a large 
gun. A conventional explosively formed projectile is com- 
prised of one or more metallic liners, a case, an explosive 


section, and an initiation train. Typically, the explosively 
formed projectile comprises a retaining ring to position 
and hold the liner-explosive subassembly in place. Explo- 
sively formed projectiles produce one or more massive, 
high velocity penetrators. After detonation, the explosive 
products create enormous pressures that accelerate one 
or more liners while simultaneously reshaping the liners 
into a rod or some other desired shape. The explosively 
formed projectile then impacts the target at a high speed, 
delivering a significantly high mechanical power. 
[0007] An EFP warhead configuration may be comprised of a steel 
case, a high-explosive charge, and a metallic liner. Explo- 
sively formed projectile warheads have been designed to 
project a one or more high velocity projectiles to attack 
armored targets. Although this technology has proven to 
be useful, it would be desirable to present additional im- 
provements. What is needed is a warhead that is capable 
of breaching intermediate obstacles, clearing a path for 
subsequent explosively formed projectiles that can then 
effectively defeat a primary target. The need for such a 

system has heretofore remained unsatisfied. 
Summary of Invention 

[0008] A single stage kinetic energy warhead utilizes a barrier- 


breaching projectile witli a follow-tlirough explosively 
formed projectile (EFP) capable of defeating a primary tar- 
get. The single stage kinetic energy warhead is a single 
stage weapon using multiple explosively formed projectile 
liners in a stacked configuration. The forward liner is 
shaped to breach an obstacle. The main liner is formed 
into a more compact rod-shaped projectile designed to 
defeat the main target. 

[0009] The weight and volume of the stacked liner configuration 
of the present system is significantly lower than the 
weight and volume of current systems. The single stage 
kinetic energy warhead requires a single firing explosive 
train eliminating developmental cost and complex fusing. 
The single stage kinetic energy warhead utilizes explosive 
detonation, simplifying the delivery of a projectile and 
eliminating the need for a missile delivery system. The 
size and simplicity of the single stage kinetic energy war- 
head allows for portability and use by an individual. 

[0010] The single stage kinetic energy warhead comprises a main 
explosive charge surrounded by a metal housing. The 
front of the single stage kinetic energy warhead comprises 
stacked liners separated by a foam insert. The stacked 
liners comprise a main liner and a front liner. The charge 


is detonated from the rear of the single stage l<inetic en- 
ergy warhead by a detonator located in the back plate. A 
Shockwave is produced that propagates radially toward 
the front of the single stage kinetic energy warhead. The 
detonation Shockwave shapes the stacked liners and pro- 
pels them toward the intended target. The front liner 
forms a large diameter plate (barrier-breaching projectile) 
for breaching barriers or obstacles. The main liner is 
shaped into an explosively formed projectile (EFP) de- 
signed to defeat heavily armored targets. 

[0011] In one embodiment, the front liner forms a massive bar- 
rier-breaching projectile. The formation of the large di- 
ameter plate is dependent on design of the front liner and 
the single stage kinetic energy warhead. The barrier- 
breaching projectile formed by the front liner has suffi- 
cient energy to clear a path through an intermediate bar- 
rier or obstacle allowing the explosively formed projectile 
formed from the main liner to reach the primary target. 
The explosive charge using a single detonator generates 
sufficient energy to produce two sequential projectiles 
from a single warhead. 

[0012] In a further embodiment, the front liner and the main liner 
comprise copper. In yet another further embodiment, the 


front liner and the main liner comprise silver. These more 
ductile materials (copper and silver) allow the Shockwave 
to create a barrier-breaching projectile with a diameter 
larger than the diameter of the front liner. In further em- 
bodiments, the front liner and the main liner comprise 
different shapes and configurations, allowing for varying 

projectile lengths. 
Brief Description of Drawings 

[0013] The various features of the present invention and the 

manner of attaining them will be described in greater de- 
tail with reference to the following description, claims, 
and drawings, wherein reference numerals are reused, 
where appropriate, to indicate a correspondence between 
the referenced items, and wherein: 

[0014] FIG, 1 is a cross-sectional view of a single stage kinetic 
energy warhead utilizing a barrier-breaching projectile 
followed by a target-defeating explosively formed projec- 
tile; 

[0015] FIG. 2 is a cross-sectional exploded view of a projectile 
assembly of the single stage kinetic energy warhead of 
FIG. 1; and 

[0016] FIG. 3 is a cross-sectional view of a barrier-breaching 

projectile and a target-defeating explosively formed pro- 


jectile formed by firing tlie single stage l<inetic energy 
warliead of FIGS. 1 and 2, traveling in tandem along a sin- 
gle trajectory just before target impact. 
Detailed Description 

[0017] Figures 1 and 2 illustrate an exemplary embodiment of a 
single stage kinetic energy warhead 100 utilizing a bar- 
rier-breaching projectile followed by a target-defeating 
explosively formed projectile (also referenced herein as 
warhead 100) according to the present invention. Warhead 
100 comprises a metal housing 10, a main explosive 
charge 15, a back plate 20, a main liner 25, a foam insert 
30, a front liner 35, and a detonator assembly 40. War- 
head 100 is cylindrical with respect to axis 45. The pro- 
jectile assembly 200 of warhead 100 is illustrated by the 
diagram of FIG. 2. The projectile assembly 200 generally 
comprises metal housing 10, the back plate 20, the main 
liner 25, the foam insert 30, and the front liner 35 assem- 
bled along a central axis 205. 

[0018] The back plate 20 and the metal housing 10 provide a 
protective casing for the main explosive charge 15 and 
the main liner 25. In addition, the mass of the metal 
housing 10 provides confinement for the main explosive 
charge 15. The addition of mass around the main expio- 


sive charge 15 and the main liner 25 increases the dura- 
tion of the explosive impulse and hence the total energy 
delivered to the main liner 25 and the front liner 35. The 
material of choice for the back plate 20 and the metal 
housing 10 is typically steel because of its relative low 
cost, high strength, and density. However, other materials 
can alternatively be used (such as aluminum) as long as 
the mass is sufficient to provide the necessary confine- 
ment. 

[0019] The density and the physical dimensions of the main ex- 
plosive charge 15 are also of importance as they affect the 
formation of a projectile from the main liner 25 and the 
formation of a barrier-breaching projectile from the front 
liner 35. 

[0020] The main liner 25 is curved and generally dome (or bell) 
shaped. As indicated in FIG. 2, the main liner 25 has a 
generally circular peripheral rim 210 and a concave sur- 
face 215. The main liner 25 is placed inside the metal 
housing 10 against the main explosive charge 15 such 
that the concave surface 215 of the main liner 25 is 
curved toward the back plate 20. The rim 210 of the main 
liner 25 abuts against and is secured to the inner surface 
of the metal housing 10. The main liner 25 may comprise 


iron, tantalum, copper, or a material of like composition. 
The main liner 25 can also comprise metallic materials 
such as silver, tungsten, or depleted uranium. In an em- 
bodiment, the main liner 25 averages between 0.100 inch 
and 0.150 inch thick if of copper, or a similarly thinner 
piece of tantalum. 
[0021] jhe front liner 35 is a circular flat plate placed on the 
front of warhead 100. The front liner 35 is spaced from 
the main liner 25 by a foam insert 30. The front liner 
comprises, for example, copper or silver. Each liner or flat 
plate embodiment including the foam is typically 4.5 
inches or 6 inches for integration into shoulder fired or 
rocket launched gun and missile systems. The thickness 
of foam on the edge is relatively twice the thickness of 
front liner 25. 

[0022] Back plate 20 is placed flush to metal housing 10. Metal 

housing 10 is formed as a hollow cylindrical with an inside 
diameter of approximately 4.5 or 6 inches. The main ex- 
plosive charge 15 is shaped as a cylinder. The main ex- 
plosive charge 15 comprises, for example, LX-14, OCTOL, 
hand packed C-4, or some other solid explosive, and is 
machined or hand-packed to fit snugly within the inside 
of the housing. In addition, the main explosive charge 15 


is machined to comprise a countersunl< recess in its for- 
ward end for receiving snug placement of tlie main liner 
25. 

[0023] In operation, the detonator assembly 40 initiates the main 
explosive charge 15. A Shockwave created by detonation 
of the main explosive charge 15 propagates radially 
through the metal housing 10 toward the front of warhead 
100. As illustrated by the diagram of FIG. 3, the front liner 
35 is shaped along an axis 305 into a large diameter plate 
310 (also referenced herein as barrier-breaching projec- 
tile 310) designed to clear a path through any intermedi- 
ate barrier between warhead 100 and a heavily armored 
target 315. The main liner 25 is shaped along axis 305 
into an explosively formed projectile (EFP) 320 designed 
to defeat the heavily armored targets 315. The explosively 
formed projectile 320 travels through the path cleared by 
the barrier-breaching projectile 310. 

[0024] The detonator assembly 40 is physically positioned be- 
tween back plate 20 and the back end of main explosive 
charge 15. Because of the explosive burning of the main 
explosive charge 15, a Shockwave is typically propagated 
along axis 305 in the form of ever expanding hemi- 
spheres that are concentric around the detonation point (if 


there is a single point of detonation). However, witli 
spaced apart, Judiciously placed multiple points of deto- 
nation, the shock wave front is more nearly like a plurality 
of plane waves, propagating straight forward down the 
metal housing 10 (FIG. 1) towards the main liner 25, being 
nearly plane perpendicular to the central axis 45 of the 
metal housing 10. Creating plane waves rather than hemi- 
spherical waves imparts maximum pressure to deform 
and propel the main liner 25 and the front liner 35. 
[0025] The detonator assembly 40 comprises, for example, RDX, 
PETN, RXN, and can be arranged in many detonation con- 
figurations. For example, the detonator assembly 40 may 
be configured as a high voltage detonator into an explo- 
sive train, or a standard Army blasting cap, a line detona- 
tor across the back end of the explosive billet, or plural 
line detonators that intersect at near equal angles through 
the center of the back end of the main explosive charge 
15. Electrical wires may be routed out of the warhead 100 
between the back plate 20 and back end of the main ex- 
plosive charge 15, if needed. 


